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"Plating Treatment Device" 

The following is an extract relevant to the present application. 

5 

This invention provides a plating treatment device which can form a plated layer of 
uniform thickness at a wafer surface. 

(Second preferred embodiment) Hereinafter, a second preferred embodiment of the 

10 present invention will be described. An anode according to this preferred embodiment is 
sloped so that the anode recedes from the wafer W as the anode gets nearer to a periphery 
portion of the wafer W, though a center part of the anode opposing to a center of the wafer 
W is close to waver; that is to say, the anode is formed to take a convex form. Figure 15 is 
drawn as though looking from an angle a vertical section of the anode 44 of the present 

15 invention cut into two by a vertical plane with respect to the center. As shown in figure 15, 
the anode 44 according to this preferred embodiment is approximately conical in shape. 
Accordingly, when it is mounted to a bottom of a plating bath 42 of a plating treatment unit, 
a distance from the wafer W to the anode is greater at the peripheral portion of the wafer W, 
and is shorter at around a center of the wafer W. Such slope varying the distance shows a 

20 tendency which is exactly opposite to the rise and drop of a voltage applied to a surface to 
be plated on a lower surface side of the wafer W, wherein the voltage is higher at the 
peripheral portion of the wafer W, and is lower at around the center of the wafer. 
Therefore, a voltage drop of a cathode voltage occurring at a surface to be plated at the 
lower surface side of the wafer W, and a voltage rise occurring because of varied distances 

25 between the anode 44 surface and the plated surface of the wafer W, are canceled each other. 



As a result, current density from the anode 44 toward the plated surface on the lower surface 
side of the wafer W is uniformized at the surface to be plated, thereby a plated layer of 
uniform thickness is formed all over the surface to be plated. 

(Application 5) Figure 16 shows a vertical section view of a plating treatment unit according 
5 to the application 5. As shown in figure 16, in this application 5, the anode 44 being 
approximately conical in shape as aforementioned is placed at the bottom of the plating bath 
42. Further, along with the adoption of the anode 44 which is approximately conical in 
shape, a diaphragm 45 is arranged to take also a convex, approximately conical shape so 
that it will be parallel with a surface of the anode 44. As aforementioned, in addition to 
10 making the anode 44 take an approximately conical shape, the diaphragm 45 is arranged so 
that it takes an approximately conical shape. Accordingly, because a current density from 
the anode 44 toward the surface to be plated on the lower surface side of the wafer W is 
uniformized at the surface to be plated, thereby a plated layer of uniform thickness is formed 
all over the surface to be plated. 

15 



(i9)s*a^»)r (jp) (i2)4^WI$e^^^lB (A) (inwwuiBaH** 

11200 1 - 3 1 6887 

(P2 00 1 -3 1 6 887A) 
(43)S^B ¥fiX13^11M16B(2001.11.16) 



(SDInt.Cl.' 




F I 


f-70-y {##) 


C25D 17/12 




C25D 17/12 


Z 4K024 


5/08 




5/08 


4M104 


7/12 




7/12 




17/00 




17/00 


J 






Tkmm ii*ii®iS5 mm mm) mmmizm< 


(21)iBPS^ 


«^mm- 174439( P 2000-174439) 


(71)aiSiA 


000219967 










(22)aiPB 


¥J5£12^5^8B(2000.5.8) 




^^SU^E^JK 5 T g 3 « 6 ^ 






(72)^W# 










»^)ll»»^#gB^SlJjHrfflIS 1 Tg 2S41 






















(72)^B^# 










tfi^)ll«»X#S15J«ajiBrfflIJl 1 Tg 2S41 






















(74)RSA 


100077849 



















(54) imm^m} ^«vdr5o.a^s 



(57) [Si(i^3 

ilS©^^d:5 31@|®R^*^Ty-KgCM4 4 
a~4 4clC^»lb> Ztlf>©7'y-KgP**4 4a~4 

§7'y-KgBM4 4a~4 4 c (CJifflVt LT«j)ii:fgiK 

fflfJl® Sma® e t •& * y - K «E ©SEI^T ^ JT 

4 c {Ct,^ < JcofiTEPADt^.T-y- K«EE$f£T?-<*> 
i: &tai51- S ^ i: C J: t) -i^^nMWTST-oasSmJS^JS 




9 



( 

ffMt § ^l^tST- 5 ^ i: i: f 5 ^ =^rSQS^ 

Bo 

Huia^ 1 © * V - K mmtm%-&T y-vmmt (Dwzm 
piMJc tti!LSr«[(c mm b feifeiasatfitc *EP*o b 'fc 

ho 



2) l^gll 2001-316887 

2 

tb-Cs Jgg|5HTy-KS1S^iBIS!bfc^«v4ri«i«|^t 
^>^^tt^^febT*3§>^CD^«);:Jrr}!it«®H^bT«i 
i!lSS*S<&TfSlt{ZbTS^b. C:®t^^-r-'i7a:/\Wi: 

SO^>;/:^5aa^S©S»»rffi0T-fe5. tfJ^tt^ 02 

b;t^S?«[M2 0 2(ziK^b. ^©^^y=^f«i;WbT^ 
10 ffl.SS1SW©a[il!!<aS=£:T|pI§{C7X¥{3«^b^ CICD^^ 

^C^^bfcJ:^^&^ -y=spi!Lsga-c-tt. ^:J:.J^Vi<D^mm 

-y-. 3(Z)*v-Krf>^i7 h^^bT'^^/vWTHffiiJO 

^S!LSfflt;«E^EI]*Db> e^^cMWTSfJJS:* V- Ki: 
bT#tE$-Br?>o i:C?>-C-. '>:n/NW*^ bTffJ 

icMW(D!65!i3S®^i*t t)fc o T±9-T S 3 i:i)i««6 
l^Bais)^5*bJ:oi:^?.i»a] b*^b. E!2 9lC:TNb 

J: ^ iz'^^j^wTmm(D^mmx'imt s * v - k n 

V^f'^ hS^n-bT-jTJi/NWCSEffiaBCrSiEtrEPAa-rS 

m=?-0)^^^ ^ ^)MST bfc 0 . i|ia9f*»^ (DS.W(C«f, 

mm^m^t?>rzMzfji$iitzijCDx-$>ho fii]*>. 
hzt<Dx^h^ >v=^r5!ia^a;&ifw-r?. ' ii^gfl^fc 

a^Sh. Huiaaiiiaaats^, 7K^®i*if[H]iiEpitic^it 

b, Bul3^>;'=^5D;SJJllc^i^bTg?iat^-y-?>*tg«^^l9! 

Lxms.^mQthti^j~h'mmt. m^^mmmmzm 

mt. ^^mt^o m^mi(D^y^!mmsx't±. m 
tmmmf^izmm^^ntzTy-h'ifi. 2w±®7'y-K 

tt> EPSamE^d; fc- & jil:jltR bfc O 2. i: J; 

50 t), K5aas*ficD^&3iQiS®o®i*)ottE^^;&jg~fb-r 



( 3 ) 

3 

y ^5o.a^BT-{*. if «jfl 3 iz%-&m(DA V ^>immm.iz 

^^mm>(R±mzt>tz-oxi^-ti:;i >^j^m-ifiw^^^ 



4^182 0 0 1 -3 1 6 88 7 
4 

Sx immp^xwmm.\z^^\.. mii/^y^mm\z 

SaiS$nBlil3*!£51LaStgC^MUT«E$:WJjDl-?.^ 1 

(Dij^j-Ymmt. m%^mm.mm.^izum^titzT^-- 

Ymmh. B0§3^1®AV-KSMhHiil3Ty-h-m@ 
i:©F^{3BBi9:?tife^2®;«7V-K«gt. ^MH^ 

Ym.mhmmTy-YmMh<DmzwM^ixtzm2(Dij 
iE®ET-$)»5x m^\tn/ ^y^M'^:^y'i^o:>mmmx 

01~ll4t^vtfcJ;dtc:. C(D^';/:^rji!ia">^ 
^>2{i'^7 3l/^W$:JR^1-?,«a^2 1 fc«K^2 1± 
T-A2 2 i:A^e>«£i!^$nTl^2>o 'J T^b-t h C 

5. «e^2 1 ±.iz{i.m^'xi5mzmz.\s.Am<D^^ 

Tti^-jVCt'>WM-$i\.x\^^o t)-:/r-A2 2{±I2* 
x:^fql{z@ai§:$nfe u-;u±^^i&-r § i: ^ *){c§Sia;'^ 

IS] {zism ^\i't^m^mM^zmm.ui5mzm-mimt^'o 
^w-m^xmm-^mrjimjkimx.xioK). «cg^2i± 

-rs J:^{;^oTt,^■5. ^;fczffl-y-77'-A 2 2<i^K!t 
t-S>^n-t;^;^v^-v3>3i:ffiF^T-t). ffl.aii^®'^? 

-i/ 3 > 3 ttia 1 ~E 4 J; ^ t 

tin. m^imj^^'pmm ^^ji^t- ^ -t^ >f > l tz^m 

tS^ifT-T-$fcM^7i;><y3 iT-ab^TV^^So ra-tr 
;:^;^7^->> 3 > 3 ©rtgPttE 1 ^^VSI 4 ^ tB& 

ttMs^p^ s tmm^tix I ^ -5. o ^!iasp^ s ttm i Rxf 
mA\z7r^\^tz^o^my5{i^^(D^mm.xh^. saasF^ 



?) ^ > A 3 5 cDjSffltrEis^ tifeiaai- «-y h {c 

^bTiaLSHU^® -^^ji/NW&fli UA^T-^ § J; ^ ii^co 

jfeoTv^So ^T-AS 5(i«ttUfc'i'J^ 

:3^7 N W ^ SfeT- § S ^tg(i ^ > T- A 3 5 tC 'i:>^C7)^ 

2&^^VT:^^-iy3yizm^m. mt>mEi^ 

i/3 10-5^> =^r-\' ';7'^7^— >3> 2{cM®-r5(4a 
tcE|g$nfcM^i^>-i^3 1 alctt. 0 3(c^-rJ:olc 
3o®|g^nItg!fc@aPg|5G 1 ~G 3 A5BBiS$nTV>?,. 

hM 1 i:M2 i:®r^icSaiS$nfc43^«a^3 6 ©{4 

7.7^— >3>3i*){;H6Ai-5i^tffloe>n^o sex®Rg 

:r A 2 2 ds^jji^^p^ S (*i N'^J^SiStt ^{mtL 
TT^-by^U. 4'M«^g^3 6±t;'i73iMW*g<, C 
cDtl3«S«B^3 etC^-f >T-A3 SAST-^-fe^^b, ^ 

mmm-^3 6±{clBg?nfc■i7^^^w^«^LTp< >>=^^ 

T.T'-i/ 3 > 2 {ci£v>(PjjiriEis$nfc s RD tMis-r ?> 
{imizwrn^ixxnK). ctie>®P8Pgi5G2. oz^'fr 

l.X'^rT-I^i^mM^fi^S^iZT^-tT.L. ±.^P3Z 
WM^fltz S R D {zmmT^^:^ VXMt^^T Ltz^ 
:[L/\\N^^n^^Zt-b^X'^^i.olZU-oX^-^^^ ^CD 



( 4 ) ^112 001-316887 

6 

lzMixxmm^iMZtifim±^ti^o sas^F^ 

^t). i/;^7^A^*»?,^i^&^nfe?f?f^C^T*s$[ig|5^ 

j.-y hMi-^M^izm-^xmyL. mmmsscom^ 
?> ^ m $ n T ;^ 7^ A mcii^t m ^ n ?) J: -5 {3 -p T V % 

»K-rc:i:{Icfc Tl&fi)®^ 'y^^GiS^^';/ hM 1~M 
4 ±ISffi!)or5fe?f ^S® ;^ 13 it^^t^mtim^ i o 
10 7&:-3TC^?.o ^CDtzSb. nizm^>i&m::L-y vpjim^ 

7.y-A(D(i!im^ms^t)'bm!±izmn^i\xi5K). 
n, s-saa^-^y hi^e.i/>^5^A^i~(c^^^n5o 

hMlT-li. h^f*:A5^^^3i®/N'>>?>^ 

20 4 lT•^^Dn■rt^Sc '®7^'i'>;>y4 i ^^iig^®iijit 
iini3i±Tzimiz^t^tirzmmiztji^xi5>:)s m^t: 

^MLtz-b^^U—^ 7 2lZXi). 7 2®±ffl!l 

Mf4S-r?.^l®5!LSgCAi:. -byiU-^7 2®Tfl!!ll; 
{iig1-€»^2®©aa5Bi:(Cf±ia»3^<t'&*lTO-So ^ 

®fe«). m2(D9!im^Bm-b'^±m<D$^i(DmM&Am 

lzi^M^ii}:Wi-r?)(Dtm±^ti^o -b/^u—^ri 2(D^ 

^iz ammji 7 4 e> tiT *3 . ;i (Dmmi 7 4 s 
30 i®i!!LageAt^2®i!{iaa5Bi;®r^^fft5fe-essj: 

gi5^®^^ V ><7C{±Kipgi5 i: CI ©ggpas^gg^-r -5 y 

— h^NVi/^r? 3*sss^^e>^^■rv^^., za^^—h^'^^i^i 

m^rsstiimm^titz^rstrji^cDx. /■ v^mm:^. 

- >y b M 1 e)^ffia®s[ia^F^ s n^(D^ix(o^WLt^m 

Sfept'^^ma^-^y hMl~M4tt-^n^' 

ng<Jfi?43i f- Mm-thZii-b^X^. M>'7.^L.lzn\^ . 

40 o®^ vydrJia^-'J' Mcov^T®^^'gaB#«^i:•ifl5 

thz.hifiX'%. ^'^m^^m^zntt^^h. mi<D^ 

A fC (i j; / N W IB§7)<¥ fC L T die $ -5 
^J^^ffihLT® K7^7N-6 1 ASEiS$nTl^?)o d® 
K^^-^N'B l{i'i7Ji;\W?&^J#1-2,*;by6 2 i:, z:® 

it^)v*r&2:::iit?:^f^\it:v%^^mnxmm^^t^=^- 

ir&3ht^^mm^ixxi5K). ^-^6 3®^^«^i|{C 
^iK7^;^-6 1 ^5J#1-?.5J#ig6 7Asm?)-:3lt'?>nT 
l^So SJ#^6 7®JSl±M'^v>^4 1®F^§IC^LT 

50 :tf'r h-i/-;i/6 B§^bT^P^pitgjcsit){t{te>n-cvA 



( 

7 

i:. '>iMWT®fJl©SiM®St5t?tt-5?5£rf{4g (I 

(IV) , St>*'i'^''^W$r^ >;;^?S{ig?*L:tt»t^ 
T-^ •y^^&ff'fcd/ •J'^^fiiS (V) ®i{C4-pCDM^S 

*)tDT-*»). ^J;t«;!7V-Kn>^^ h 6 4*J5EH»-r5 

Jtz^-rs^ '^^>'^;^4 2Asa^iS!$nTl^•^.. ^•;'^>'^•^ 

4 2 b*siifS[5jf49<](;|aiS!$nTl^5. ^ <y=^/-t;^4 2 fi 

r«T-j^«4 2 ai&^fcUfei:§t^ 

^{4S (V) -e<fit$-a-fc H7Y>'^6 1 

j^/nWJ; ♦) <y*T«f«®0:frASilS< JSt?.i«?iCf*]4f 4 

2 a*5@^?nTV^?.o 1*1^14 2 a(7)rtg|5lC{i^ -^^M 

4 2 aCDJSge^f ^C>A^€>I*m 4 2 a®jlg^;^|pIBStfiF^ft 

Si^lZTy- H bi UT^fg-r ?.mfis4 4*si^aS$nTl^ 
?>o i«ai14 30Diim)lJ:i*lti4 2ai:©F^{rii;< > 

«8i4 4 3!)>^JgA^S^#j*^^ iy^?S?^®{::??±L.t:;'« 
^vd^CDNJStJ&SO^rRS^U-Ct^-So F*3*i4 2 a^gpcD 

tl^a2^4 6, 4 7*sSEa§$nTi5»). L^£V>:n> 

ti^ >;/^?«^ii^iS'g4 6*e,tt^g-r^j:o{i^co-?:i^ 

So ^«4 2bl±f^tf 4 2a®^SDai:®Fat^';;:^rf& 
©^iX?>iSK4 2 c'S:ffjmLTV>S. SlCi14i4 2 b® 
Jga5{C(ijiSS&4 2 c\zm.tljhA,iz;^ «>^jSSrrttf 4 2 a 
l*!{CR-rfc«6®BB'g4 8A^g«E$nTV^S. zomMA 
8 tisiiBBiemS 4 3 i:;l^>7'4 9 LT5gi)S^Xi3 
3®4'v>r4 9^#i!j$-&5c:i:tc:J;t)i*itf 4 2a 

*»?>a$nmLT^s&4 2 EW4 8^c^)S^^a^^^^y 

^ril^lllft*Iti4 2 art^cM-ri:^t^c■i7^/^WT®» 

%mmm\zgh^T.^-Y\z'o^^xwimt^. E6i±*^ 



5 ) !|^gfl 2001-316887 

8 

J6ff$®t0^S7'y-H4 4®¥®0T-fet)> I2I71±|5]7' 
y- K4 4cD4^ffl 1 &Sit®T-<aJt)5Z-3^:S!5«ge^ 

<Dmimx^i>, *^»^(-a^2»Ty-H4 4{±, E 
6st;f^7lcs^^tfe<fc■5^-3^l<^>Ty-^•g^5t^4 4 a~ 

4 4 ct^fJ^nTV^S, C*x^®Ty-HaJ«4 4a 
~ 4 4 c <i|5l-C^Rti^«D 3 (1® > ^«95;^^T•fe t) ^^{r^ 

M4 4 a~4 4 ciiSv>(c«mfi^t;jtiUTi3D> Wfii 

^Mib^m^ i£^:^(Dmmm' «t tt 4 5 j: ?? pi 
~4 4 c{z{±«BE^&q]]!inrsfee)®ssi^A5^n^niiijA 
i>zt^x^^^^izfji-^x\^^c ikiz^mmnmizm 

p-^-v-hT-$)i.o l!8tc^^x-tiol::> «j)§&SAL 

7fe$!LS®l7^MW*si D ^J^<i2 StJlJR^^nfc 

20 tma-rst. -9-:/T-A2 2{i*5!lS'i7^MWAs-b«^ 

i&L. '>ai/%(*J#gI5 2 2 aS:^-t'';7';fj-b>> hCf^JCM 
U 3i^ -e {C ^ n T << ^ S ^SaS ® -i? :ii / ^ w s tJ 

117^1' 7t> hisses mmmm) ^saisuv c©t 

^aSSU-t*^6t»-7r-A2 2^4="*i««^3 6±(C'^ 
30 ±^C5fe^E!lS'i7:n/^W*sf^B^^^?.i:. ^-f >T-A3 5 

^ (isaa^F^ s ® T n j« jiaa - >^ 

^ >yi^M^n^:; NMlf*I'v*i!lS©'i7aDyNW$«SA-r 
WT. ^^y^m.:i.-^-jhMl^X(D^m(Dyv — 
l-oV^T{±1211 OiIrfio-Ci5iB^t-2>o E19{4^.>v=^r5a,S 

40 Ufe7P-5^i'-hT'feS, *iii«B^3 6*^6,*j!!!,S 
©.^aiMWSrSttlRofe^'f >T— A3 5 {4/ -J^^M 
J-->y hMl{IT^-b;^f €)o iP*>s / >ydrJi!lS^->y 
hMlX'lt^-h^Viyi 3t^m^^tl. *5!La'i7:nMW 
^ U ^ S ^ I' > T'- A 3 5 1 ® 5[lSa5 A i- it 
AbTmiiaiSKHaS (I) t-^1^L-CV^2> 1 
®Jl^;b:J''6 2lC*jlO.S©'>J^>'\W&§ltjS-r i7.7-^J-7 
2 (1) ) . pfe^!lS©'>3iyNW?& K^'fyse lOJt>;i/y 
6 2{C-tr-y h U«lxfe?>. -T- h/NVl/^ 7 3 ^ffi 
'J><5'-6 g^iEKlbT l$:^>v:^&a (V) 

50 *-CTI^^-&i> (y^7^>v7 2 (2) ) . C©TI^^<^t- 



( 

9 

^tintao (X7^-y7"2 (3) ) o iSJStS+^S-tT'&o 
{f, '^:jimW^::X -y^/N-;^ 4 2F^Ory — h' 4 4 i:©r^ 

(4) ) o z(DtBcD^m-&mmmmm'c^s\^rz(D*m 
1 0T-fe5o mi OM^^-Tctaic. i^m.mw^m\^m^7 

y-K4 4T"ii. #ry-KgCW4 4a, 4 4b, 4 4 

c M o V ^ T ^ n ^ n ^ 7^ •!> « E § Ep i a -r § c -e $ S 
mX\-S.. -SrtiaicT^rv- Kg|5W4 4 aJcti-SiSi^S 
E^rEPinu. *v^T-K*cD7'y-^-g|5W4 4 btiJiry 

-Ym^A 4 ai-EpjnLfc«EctD'>Lfgo«E^EpJn 

st--S5^{PJJ®Ty- Ka5W4 4 c 

E^EPl)DLTU^i.o '©J:-5{C'j7:nMWT®iRy©^5!!Lil 

rj7^/NW®cp,c>/ti£i'?*fRlf -ST^y- KgC^r4 4 aT-tt 
g^i^V^aE^rEpiOL. Ty-K^t^4 4b, A Act 

r>aL/NW®^^JS|Jt:^|nit-S-:5 < t^o^iT EPidamE^fg < 

-r?.Ci:Mct'9. •t7:nMWTSffl!l-e©«EI^T*ffliai- 

M WT aiPJJ ® ^feffl^JlB ^ f* to o T BbK ^ 5 o m :^ 

f*lCDvS®$:TPf (:X7"-yr2 (5) ) , yn)lV6 2 
^±^$^T'>J^MW^^t:-> Kv^-iuB (IV) ST- 
i^llj^-y-?.o dO^^^T-^-cJ' 6 3^#Sj$-y-T'^:tM 

=T-jri (6) ) „ Xf> K^^i3j;f)/ -y^fft^i'i'a: 

t5t{#f4a (II) ST-±#^-&^ (;^7^-y7'2 
(7) ) o ^®4^^t-^-^6 3&iEi&LT'i7i 

>'NW$:IaIfe$-a-7Ec*sc,y x;i/7 0, 6 It-^f^m.M''?:^ 
MWT®:Cfa]ltTllt[iibT'>J^^^WT®^•^ft-r?> (y^ 
7^>yr2 (8) ) c '^iMWT®®^r#A^I^7Ufc?>. 

■fi-Ty X;i'7 0, 7 0*^e,iifty^2.*ifi7jcA5*, J: ^if'j?:^ 

7- K3>^<^ h 6 4{-^;"c5ig^*T-±#^^'i.o C 
©4<c«T-yX;i'7 0, 7 0 7!)^?>$*7k4i«tfi?-y-Ti5l3* 



6 ) ^^^1 2001-316887 

10 

(9) ) o K=i>^i7 h 6 4®y5feff*^^TLt'i 

■^xy^^jLt\\si-}y:L(Dti^J— Y-^y^ '7 h 6 4 i:^m"r?> 
S^^T-TPf (^7^-^7-2 (10) ) . ^-^ 6 3 

(;5^7^>y:/2 (1 1) ) o ;^f> K^f A>^7Lt6. 
^-v'^'/^•6 1 ^iSmfi (I) ST-±^^Hi- (;^5^'yr 

2 (12)). crofugt-ilJ^U^cfA'^'i^'- h^^•;^7■7 

3 S:r?80T^^ >T-A3 5 $:iiA^-l±. ^ .y Jf-jiig? 
10 :^'y hMlT-®$!tSA^5STLfc'i'aLMW^j«Jtii-rS (^ 

(13) ) o p< >y dr5llS:x - .y h M 1 T-® ^ ^y 

.y Y^^:^)syNk'm}&-tho f?y^tt'mjl3^ .ydr®?!^- 
•y hM 1 i:(imfj!c®S;&5^ -j^m.'km-^hi'^a:) ^ 'y^ 
511313. ->y hM2~M4T-M«CSiJ(Z)^ >y 52.11 StT^Sto 
«^{Cf±^i^^ .y:^rj2ia^->y h M 2 ~M 4 l^'^fflgA U 
T Hul3 i: I5]« {- L T JiiD® ^ <y =ir 5!IJ1 ^ fT O o 
^ >yar5riil^- -y h M 1 6?tl^©ft®5ail^- >y 
f?iJx.iS/ -yapiifiajx- -y hM2~M4-^. ^ 2 ©SaS^ 
20 «iiLT©?5fe}1^SaSi-'y ^^-^}^jS-r?)FE5t-. 

Jc;DT'l7:nMW^^'f >T-A3 5 T-{SJ#bt* S±T 
Ste?-a--So ^J^ii^ >ydr5!L3S-:i--y hM 1 T••^'Jc:7^W 
©THfJj!- ^ -y =^-®§ff555c bfc^. ^jt^^jJ^S^- -y h T- 
^ -y^/i^^ffJfiKLfe®^±fJj!- L-C?^!#-r§ii^^-t-fe 
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iC^tBf bX-^St 1 6(l©Ty — Kge*J4 4 a~4 4plc 
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4a. 4 4b. -^iEgtfe::<hJ- J;2.SE±#®5c(jS 
^Ty-b-mi4 4, 4 4 b, -^li^SL/iSfrlg 

lt^®'jNn^;u;^-r';>^t»c®7y-Ka5«4 4a, 4 
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mm^mmt?>^oizmist$nx}i*). ««i^«4f@oR 

3a~5 3dt3j;»3«fi£^*lT*»). =^rf«tt 4 2 ^ 
a5*^?>±;^ts§#tBLfe^ -^^r«tt$&^4 3cD[l]t){cl5] 
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